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(57) Abstract: 

FIELD: oil and gas production Industry. SUBSTANCE: this relates to repair and maintenance of casing 
string* and Improving its efficiency. According to method, rone of disturbed tightness of casing 
string is covered from Inside of casing string by patch made of deformable pipe produced from 
thermoplastic material, for example polyethylene. Excess pressure is created due to expansion of 
self-heating and self-expanding material such as limestone mixture for mining and drilling 
operations. Pipe produced of thermoplastic material Is filled with mis mixture before covering 
zone of disturbed tightness of casing string. EFFECT: higher efficiency. 2 cl. 
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(54) CIIOCOE BOOCTAHOBJ1EUMH rEPMETM UHOCTH OBCAflHMX KOJIOHH 

(57) Abstract: 

U3o6perefiMe othochtch k ocViacra pcxtatrrfto-wxmmjjxonmjx patior h HanpanneHo Ha noBboneHHe 
a^e ff T Hm ocTH. Cyrt» h3o6pctchhh: cnoco6 3ajunc«aeTCH b ncpcspbiTHH soma BerepittTOTHOcrH occa^HOfi 
EOJiOHHU icnryTpH nnacrtrfpew B3 ne^opuoipyeMOH Tpy6w, H3rOT0HneHH0H B3 TepMonnacTHHHoro 
uaTepHana. Hanpnwep numoraneHa, a rcjfiwrowoe jjaBJieHHe c©3fla»T 3a crct pacnnrpenHw 
cajuop a3f^pcBar>n;croc« h cairtpacmHpflraiieroctt warepHana. Haupmtcp, CMTB - cm oca H3BecTK0B0ft jdth 
ropmax m tiyposfeix paj&rr. Koroptai 3ananHfooT Tpyfiy H3 Tcpwonn acrsrenoro waTepiiana oepen 
nepeupbrraew 30Hbi HerepweririHocTH o6ca^Hofl xonoHHbi. 2 3.n. fnw. 1 Tafin. 
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Description (OmcaHic ■3o6percHM5iJ: 

K3o6peTceKe otbocbtch k o6nacx« pcMOBTBO-BSOJinxvioaHbCC pa6or (PHP), a hmchho k cuoco6aM 
BoccranoaneHHa repuertnzHOCTM o6cajna»oc kqjioiui. 

IfoaecTen cjioco6 BOCCTaaoaneHBn rcpuenwHOCTH oocaAHbix kojiobh, uunouuomjaA cnycK Konoirau 
Baoocso-KOMnpoocopHbix TpytS (HKT) aaxe mrrcpaana Hapymeaaa ofouawfi kqjiohhw, 3axa*rasaHHc 
TOMnonHpywmrro pacTBopa b HKT npn orapbrrou 3aTpy6K0M npocTpaHcrae. nojrbew HKT Burnc 
parorrnoro ypoenn reunomipyioincro paereopa b ckekukhhc. npo^aammaimc TauBoaapyioniero paereopa 
3a o6canBy» KOJiOHHy npM aaxpuTou 3aTpy6nou npocrpaacTBe 

HcAOCTttTKH aHanora 3aiunoaaioTCH b tom. aro. FO-nepnbix. npo^ama raxnoHHpynmero pacroopa o 
sanonoanoe apocTpaacTBo ecouomim tojmo boa bmookhm B36biToaBMVi jjaaneHHeM. *rro He6c3cnacR0 Ann 
i^jiocthoctm ocra/tmofl qacm o6ca^nofl kojiohhw, Bo-eropbix to -o a ycaflotmocrn rawnoaapyioiaKX 
uarepaanoB pe3y7ibTaTBHB0crb ontparjHfl nc npcDumaer 60%. 

HaadoJiee 6jxk3Kbm k n3o6pcrcHSD0 no rexHBtreeaoft cyajBocTH rbjwctch cnooo6 ycraBoaaa nnacrbipn a 
HHTcpeane HcrqKM cnriaocTH o6caAHctf eojtohhm nyrcM nepexpbiTBH 3oabi BrrcpMcnwHOCTB mnyrpH 
nnacTwpeM id Meran/nracaoa TpytSbi c nocne^yiomiiu ee pacnzHpesnevi aa pkt coaj^aaasi B36brrownro 
HaaacaHH (2]. 

HewocraroK k3boctboto cnoco6a saJunoaaeTCH b row. aro njiacrupb BunonBCH H3 Mcrajuia, a sro ue 
nooDOJiHcr wsrrepoan nnacrupn a^aaramaTb o caam terra Tpecajmy e o6canHOH kcutohhc 

3aaaaa saKaxraaerca b noBfaaneaaa ^ckthbhocth pevoHTBO-HDOjiHijaoBHbtx pa6or npK oHHOBpeueaHou 
cmoteHHH rpynaaarpar. 

nocraBTifiHHAsi naAana flocraraeTCH tcm. uto b cnocotSc unsjuovaxmicu nepeKpuTHc 3oaw acrepMCTBaaocTB 
o6canra>ix kojiohh H3HyrpH njiacrbipew, BboiOJTHCHHMM b bbac floJ>opftflrpycMo* Tpy6w, pacnmpcone 
nnacrupa no Beta ^mrae nyreu cos^aHHH aotiuToaaoro naaneaaH, b Kawecree Ae^opuaxpyeuofl Tpytfw 
ncnojnoyjor rpytfy H3 rcpMonnaeiWHono uarepnajia, a lofibiroaaoe flaanesHe ccoflaiOT 3a curr 
pacmBpeaaa c^opaoorpeaaionieroca h pacaiwpHJon;erocH uaTepaana. Koropbiw sanornuooT Tpyt5y B3 
TCpMonnacTH^Boro uarepaana nepefl nepespbiTaeu 3ohw hctcpmcthhbocth ooca^BOH kojiohhw. B KaaccTBe 
repMonnacrmiHoro ^arepnana acnomoyioT aojucmaien, a b aatieerBe caiiopanor^eajonierocw w 
caMopacumpHJOincrocH uarepaana HcnonbsyioT CMTB - cuccb B3BecTKOByio ftfin ropabix a 6ypoBWX pa6or. 

CHTB npHweoHKrr, rviaBHbiw o6pa3ow, npa paspymesim npo^Bboc xpymoix MarepnajioB (cxanbHbic nopoflbi). 
6croHHbcx h Kcne3o6eroanbix xspjcnxA, KOMeaHbzx KnaAOK, nyin ^oobrai npHpoHBoro kamha. Oh 
npcRcraannrr cooofl noporaooCpaoauft aeropfonisfl m BeB3pbCBOonacHi>[ft uarepnan, ^ajomnfl c eonpft 
mjcnowyi) peajOQK> (pH 12). npa cMecnmaHm nopomsa CMTB c eofloft oopaoyercH cycnea3HH (pa5ouan 
cuecb). HOTOpaa. fiywy^H aajurra b mnyp. cAcnaHKbdl b o6bcirrc nqnncaaiqeM paapymensoo, c TcraaBSM 
epeutflH cxBttTW Barren. i s ep ff ecT, oABOBpCMeBHO yBennHBBaaci» b o6t>cmc- YBcrawcHHc o6«a<a - cjic^ctdhc 
rw^paraurai KounoneHroB, acopfnufsx a cocraB CMTB. npuBo^sir k paaeHTBio a mnype rTnn>aTannoHHoro 
HaaneHBfl (6onee 40 MTIa}. FIoa fleftCTBHeM rH^paranjioHBono jxanmeniKi B Tene o6t>otTa pa3BHBajoTC5i 
aanp^osexiELR, npHBo«wn?ac k ero pa3pymeBEio 13]. 

Echh cycncH3Wio CHTB 3annrb a rpy6y B3 TCpMonTiacTHMHoro Marcpwajia, to ccrb ir> Marcpnajia, 
paaufxraaionijerocsi npn HarpeBaKHH, 3arepuens3HpoBaTb kobhu. to wepea 1,5 r HauBercH peaxnHB c 
BbfffenofBcw Tama b pacnzapeHBeu CKTB. Tcima BMnennercH nocraTo™). uro(5bi pa3orpcrb Tpy<5y 110 - 
120°C, a 9to wjttt^ TevmcpaTypbj, npH Koropoft, nanpBMep. oojraoTBJieH pa3unr«iaeTCH b nposmfiHer 
□OBumeHHyx} Teay^ccTb. TpytSa yscjurosBacTCB /ni&MCTpc 6eo paapymcHEH, a b cnynae ec 
npenaapRTenbHoro cnycxa b cKBaKBHy » 3oay Hcrcpi£CTH«mocmi o6canaoa kojiohhw c aarnrobf 
npaxBuaercfi R o6canaofl ko/iobba repMomiacriraHbrt uarepBan npoBBaaer b caanxBTm rpeoqaay b hocjic 
OKOHBaBBB peaKnKB b HopwajaoanHB TeMneparypbi 3aTBCpfleaaeT a o6ecxieuaaaeT Ha^ejcHyio tcsonmxpso 
noapexncBHB b o6caflH0fl kojtohhc. 

npHxep pcana3anwa. npennoaomni ■ hto na rny6aHc 400 m »KcimyaTauaoBaaa KOTioaaa naaMerpoM 146 koi 
c TOJimaao fl creBox 8 um BMeer TpemaHy nmpaHofl 2 uu a A^aaofl 2 u. 

Bepyr nonB3TMneHoayx> rpytfy n/nraoa 4 u c Hapyarawu naaMerpoM aa 2 uu mchmdc myrpeHBero 
AMaMcrpa o6ca«Boa rqtiohhm b mrrcpBanc HcrrpMeTBqHOCTB (t.c 128 mu) b Taraiamoa creaoK 6-8 mm. 
3arnymajor bbtkbbb xoaeii Tpy6. roroBHT cycacaaajo CMTB, nyxa nero 6epyr 100 ar nopomaa h 30 n 
rexaauBCKOB eo^bi. CycneH3HK) 3anaaaK>T b nojiBarBJieaoByio TpyCy. repMerB3apyioT BepxaKB KOHea Tpy6 a 
aa kojtohhc HKT ami TpocBxe Tpyf5y cnycxaioT b 3ony HercpuenntHOCTH o6canaofl KOJioaubi. 

Mepe3 1.5 i aaMBHaeTCH peaauaH u npoacxoflnr paoorpes u pa3 ( ^yBaKnc noaaarHJieHOBoft Tpy6bi BWiorb 
n/iH conpaKOCHOBeaaa co cTcaaaMa ooca^HOft aojioaabi. Boace roro, nocaonbay uarepaaa Tpy6bi 
pa3MHr^cn, oa npoHHaacT a a Tpeanaiy, tchchm oCpanow AononHBTejibHO ee pepvsernawpyeT. 
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nocne osoHuaHHH peanuts, EoropaH npoTCKarr 0 r 5 - ),0 m, cEBaxaay octghjirxtt b nosoe Ha 4 - 5 i jym 
ooocrauoBncuMH TCMucpaTypbi h aampflCBaHHH my my i w icaonoft Tpy6bi. 3aTcu sonoHMy HKT rum 
Tpocra, Ha KOTopboc nnacrwpb <5btn cnymeH 8 CKBAJKXHy, nryyrauapr h» noocpxHOCri*. D atBaaa my 
cnyacajOT KQnOHHy 6ypHJtbHUX TpytS c uanoralSapHTHbm Typ6o6ypou. Aonorou vuw ^peaofl b paa6ypsasuorr 
repwcTV3iiipyna9te yanu n txmepMHMoe namcrrHJi en o nofl Tpytibi. KonoHHy 6ypHJibHWX TpytS BOflHHMMOT. 
npoH38QART onpeocoBKy o6ca^Hofl KcvtoHHbi corvxacao ^cAcrmyrni^nj mcTpyioQiRM. 

npeguy nj C CTP a npeflnaracMoro cnoco6a oatouuuojcrrcj-i Ha tow, uto croepcaACBHe b o6caflnofl kottobhc 
sDamrpyercH 6anee HC^exHO 3a cwt npoHMKHOBemn waTcpnana nnacrwpw u com; huh Tpcupiuy. K Touy 
ae tuiacTbipb id amr e rnro ecnoro uaTCpaana jjojir>OBe*iHee, Tax Kan hc noflRepmtH Koppcrura. 

Wctohhhkh HH<^7MauBn: 1. BnamcBHH B.A., Vutrr6ato BT. Cnpauowitt wacTcpa no RornrrantJiowry 
pcuorrry csBaxzH. M.. Hc^pa. 1985. c.163. 

2. Aaropcsoe cbkactcjibctdo N 1601330, CCCP, mi. E 21 B 29/10, 1990 - nporonm. 

3. HacTpyicnHH no npmiesemDo cuecH HSBecncoBoft ftiw ropuwx n Cypoawx pa6or (CUPB) How AO 
"OrpoAMaTcpzarabT. 7 c. 
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Claims |Oopuyna ■3o6pereHM]: 

1. CDOO06 POOCTABO&nCUHH rcpkfCTHMHOCTM OOCaflBbDC KQ/10HH, aUtK^QXSWfdh ncpCKpbTTBC 30IIbl 
HCTCpMMOTHOCTH H3HyTpH nJlftCTbipCM. BbOlO/ffieHHW* B EKJ\t AC$OpMHpy»iOtt Tpy6bl, H paCOIHpCHHC 

nnacxMpsv no scefl jynmc nyreu cooa&lhhh H36utomkoto ^aBnoniH. oTjrawaxMiQifi&i to*, vro b Ka^ecrrec 
/je$opMHpyeuoft Tpytibi nammayvyr TpyfSy id TcpMonnacnwHoro uairpaana. a Ks&jirotHoc flaflncmrc 
oooaoiot 3a chct pacnmpeaxui caMopaaorpcBajomenocH h caMOpacnrapHXXQerocff warepnana. KOTophiu 
3anamtHK>T Tpy6y Ttpuoanacnwnoro MarepMana nepc^ nepeapbiTHeu 3ohw Kerepwennmocni oocaotiofl 

KOJIOHKbl. 

2. Cnooo6 no n.l, or/iMuaionniflcH tcu. uto b KanocTBc TcpuonnacrsriBoro Maxcpaana BoKUiwywr 
tsonscynsneB. 

3. Cnocoti no nn.l h 2, oTTnniaioicjnlCH tcu. mto b sauecrBc cauopaaorpcsaioincrooi h 
caMop acnnqwaoinjeroai uaTepnana Hcnonbsyvrr CMTB a«ci> loBecrKOByio jym ropHbtx h 6ypoBbix pa6or. 
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Drawlng(s) [Meprexii|: 

XapaKTepucTMKa CUfB 



Xapa*crepncTMKa 


3naMenne 


1 . BoAO-CMeceBoe oTHouieHne cycneH3MH 


0.3 


2. Pacxofl nopoujxa Ha 1 M 3 o6beMa, t 


1,8 


3. PacreicaeMOCTb no KOHycy A3HMM, cm 


20,0 


A. (TnoTHOCTb cycneH3MM, t/cm 


1.8 


5. Bpefcm Havana peaKiiww ru^paTauHn npu 




TeMnepaType 20-25°C, mwh 


OKono 90 


6. TeMnepaTypa caMopa3orpeBaHna, °C 


6onee 100 


7. Cuen/ieHne iomha CTpy6ofl, MFla 


5,0 


8. ConpoTHBiieHne KaMHfl $w/ibTpauMM BOflw, Mfla 


6onee 60,0 


9. flaB/ienne npw pacwwpeHMM, Mfla 


AO 45,0 
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Description: 

This invention is in the area of insulation repair, i.e., it is related to the methods of 
recovery of air tightness of casing strings. 

There is a known method of recovery of the air tightness of casing strings which includes 
lowering of a string of pump-compressor pipes below the interval of disturbance of the 
casing string, injection of plugging solution into the pump-compressor pipe while the 
space beyond the pipe is kept open, elevation of the pump-compressor pipe above the 
reference level of the plugging solution in the drill hole, and forcing the plugging solution 
beyond the casing string while the space beyond the pipe is closed [1]. 

The deficiencies of the analogous method lay in the fact that, firstly, the plugging 
solution can be forced into the space beyond the string is possible only under high excess 
pressure which is not safe for the integrity of the remaining portion of the casing string 
and, secondly, due to the shrinkage of the plugging materials the efficiency of the 
operations does not exceed 50%. 

Closest to the invention with respect to its technical merit is the method of installation of 
a patch at the interval of the casing string lacking in air tightness by means of covering 
the zone of disturbed tightness from the inside by a patch made of a metal pipe followed 
by the expansion of that pipe by means of the creation of excess pressure [2]. 

The deficiency of the known method lies in the fact that the patch is made of metal, 
which does not allow the patch material to crush into the air hole or crack in the casing 
string. 

Our task is to increase the efficiency of insulation repair while simultaneously reducing 
labor input. 

This task is achieved by means of the following: in the method including coverage of the 
zone of disturbed tightness in the casing strings from the inside by a patch made in the 
form of a deformable pipe and expansion of the patch along the entire length by means of 
creating excess pressure, the deformable pipe used is made of thermoplastic material and 
the excess pressure is created by means of the expansion of the self-heating and 
self-expanding material with which the thermoplastic pipe is filled prior to the covering 
of the zone of disturbed tightness in the casing string. Polyethylene is used as 
thermoplastic material, while limestone mixture of mining and drilling operations is used 
as a self heating and self-expanding material. 

Limestone mixture for mining and drilling operations is applied mainly for the demolition 
of strong brittle materials (such as rock), concrete and ferroconcrete products, rock 
layers, and for the mining of natural rock. It is a powdery non-inflammable and 
non-explosive material, which has an alkaline reaction with water (pH 12). When the 
powdered limestone mixture of mining and drilling operations is mixed with water, a 
suspension (work mixture) is obtained which, sometime after being poured into the 
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borehole in the object that is subject to demolition, sets and hardens while expanding its 
volume. The volume expansion is the result of hydration of the components of the 
limestone mixture for mining and drilling operations and leads to the development of 
hydration pressure jn the borehole (more than 40MPa). The effect of the hydration 
pressure in the body of the object is the development of strains that lead to the object's 
demolition [3]. 

If the suspension of the limestone mixture for mining and drilling operations is poured 
into a pipe made of thermoplastic material, i.e., of material that softens when heated, and 
the ends are sealed, after 1 Vi hours a reaction of heat generation and expansion of the 
limestone mixture for mining and drilling operations will begin. The heat generated is 
sufficient to heat the pipe to 1 10 - 120 degrees C, which is above the temperature at 
which, for example, polyethylene softens and exhibits increased viscosity. The pipe 
expands in diameter without being damaged and, if it has been previously suspended into 
the drill hole in the area of disturbed tightness of the casing string, it presses itself tightly 
against the casing string, the thermoplastic material permeates into the flaw or crack and, 
after the reaction is ended and the temperature reaches normal level, it hardens and 
provides secure insulation of the damages in the casing string. 

Example of Implementation. Let us suppose that, at a depth of 400 m, a production string 
with a diameter of 146 mm with a thickness of the walls of 88 mm has a crack wide 
2 mm and long 2 m. 

Take a 4 m long polyethylene pipe with outer diameter that is 2 mm smaller than the 
inner diameter of the casing string at the interval of disturbed air tightness (i.e., 128 mm) 
and thickness of the walls of 6 - 8 mm. Plug the lower end of the pipes. Prepare a 
suspension of limestone mixture for mining and drilling operations, for which take 100 
kg of powder and 30 1 of processed water. Pour the suspension into the polyethylene pipe. 
Seal the upper end of the pipes and lower the pipe into the zone of disturbed tightness of 
the casing string by means of a string of pump-compressor pipes or cable. 

One and a half hours later, a reaction begins and the polyethylene pipe is heated and 
expands until it touches the walls of the casing string. In addition, since the material of 
the pipe is softened, it also permeates into the crack and in this manner it seals it 
additionally. 

After the reaction, which takes from 14 to 1 hour, is over, the drill hole is left undisturbed 
for 4 -5 hours for the purpose of restoring its temperature and hardening of the 
polyethylene pipe. Then the string of pump-compressor pipes or the cable, by means of 
which the patch had been lowered into the drill hole, is pulled to the surface. A string of 
drilling pipes with a small capacity turbodrill, a drill bit or cutter is lowered into the drill 
hole and the sealing joints and the contents of the polyethylene pipe are drilled. The 
string of drilling pipes is then lifted. The casing string is then molded in accordance with 
the instructions in effect. 
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The advantages of the proposed method are based on the fact that the damage in the 
casing string is isolated more reliably by means of the permeation of the patching 
material into the flaw or crack. In addition, a synthetic patch lasts longer because it does 
not corrode. 

References: 

1 . Blazhevich, V. A., Umetbaev, V. G. Spravochnik mastera po kapitalnomu remontu skvazhin 
[Manual for Major Repair of Drill Holes], Moscow: Nedra, 1985, p. 163. 

2. Copyright Certificate No. 1601330, USSR, CI. E 21 B 29/fu, 1990 - prototype. 

3. Instruktsiia po prhneneniiu smesi izvestkovoi dlia gornykh i burovykh rabot [Instructions for 
the Application of Limestone mixture for Mining and Drilling Operations], AO Stroimateriialy 
Publishers, v. 7. 
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Claims: 

1. Method of recovery of the air tightness of casing string, which includes coverage of the 
zone of disturbed tightness from the inside by a patch made in the form of a deformable 
pipe and the expansion of the patch along the whole length by means of creating excess 
pressure, which is characterized by the use of a deformable pipe made of thermoplastic 
material and by the creation of excess pressure by means of expansion of self-heating and 
self-expanding material, which with the thermoplastic pipe is filled prior to the coverage 
of the zone of disturbed air tightness of the casing string. 

2. Method under Item 1 , which is characterized by the fact that polyethylene is used as 
thermoplastic material. 

3. Method under Items 1 and 2 which is characterized by the fact that limestone mixture 
for mining and drilling operations is used as self-heating and self-expanding material. 
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